Site-specific mutagenesis of two histidine residues in fatty acid ethyl ester synthase-III.
Human myocardial fatty acid ethyl ester synthase-III is a newly described acidic glutathione S-transferase that metabolizes both ethanol and carcinogens. Structure-function studies have not been performed relating these two distinct enzymatic activities. Since there are only two histidine residues in fatty acid ethyl ester synthase-III (His 72 and His 163), the role of each was examined by site-specific mutagenesis. Fatty acid ethyl ester synthase-III mutagenized at position 72 to contain either Gln, Pro or Ala had less than 5% of control glutathione S-transferase activity but retained fatty acid ethyl ester synthase activity under standard assay conditions. In contrast, substitution of histidine 163 with proline had no effect on glutathione S-transferase activity, but it slightly increased synthase activity. Thus, this study indicates that histidine plays a differential role in fatty acid ethyl ester synthase III depending on the nucleophilic substrate.